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DETAILED ACTION 



1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Information Disclosure Statement 
The references listed in the Information Disclosure Statement submitted on 06/19/2003 
have been considered by the examiner (see attached PTO-1449). 

Response to Amendment 

2. This communication is responsive to the applicant's amendment dated 07/07/2003 (Paper 
11). Applicant amended claims 4, 5, 12, 16, 17, 19, 23, 24, 18 and 29. 

3. The examiner withdraws the disclosure objection regarding abstract, because apphcant 
made corrections and/or amendments. 

4. The examiner withdraws the claim objections regarding claims 5, 17, 23, 38, 12 and 19, 
because applicant made corrections and/or amendments. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-33 (Page 11, amendment: page 8, line 17 
through page 9, line 20) have been considered, but they are not persuasive. 



Application/Control Number: 09/586,072 Page 3 

Art Unit: 2654 

In response to applicant's argument (regarding independent claims 1, 13,20, 25 and 30- 
33) that the prior arts ■'do not disclose or suggest" "said adaptive filter producing a filter output 
signal and having a magnitude response that approximates an inverse of the masked threshold" 
(amendment: page 8, line 30 through page 9, Une 7), the examiner has a different view of the 
prior art teachings and the claim interpretations. In fact, the previous office action has pointed 
that the prior art (Srinivasan) discloses "adaptive filter" and suggests affecting "magnitude 
response", (see rejection in previous office action regarding claim 1). As further evidence, 
Srinivasan teaches "adaptive wavelet structure" (page 1087, right column, second paragraph), 
"the filter bank structure adapts according to the signal-dependent noise-masking threshold 
information" (page 1089, right column, second paragraph), which clearly discloses adaptive filter 
and inherently suggests the effect to the output of magnitude. In addition, as broadly 
interpretation of the claim language, Srinivasan shows (see Fig. 1) that the input of the filter bank 
is also entei^ into psychoacoustic model that changes (inherently) parameters and/or internal 
states of the filter bank, so that the magnitude of the output of sub-band of the filter bank is 
"adaptive"; and discloses "the magnitude values of the fi-equency domain representation are 
converted to a critical band representation" and "it is a convex combination of the noise- 
masking-tone and the tone-masking-noise thresholds" (page 1087, left column, paragraph 4), 
which inherently suggests that the higher masking threshold, the lower value of the output 
magnitude needs to be encoded, which is interpreted as the claimed "that approximates an 
inverse of masked threshold". 
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Specification 

6. The disclosure is objected to because of the following informalities: 
On page 6, line 8, the phrase "does need not need to be transmitted. . appears to 

be "does not need to be transmitted. , Appropriate correction is required (apphcant 
addressed this correction, but not add the change in the section of "marked version"). 

Claim Objections 

7. The specification is objected to as failing to provide proper antecedent basis for the 
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the 
following is required: 

Regarding claim 7, the limitation of "an image signal" and "visibility threshold" 
lacks antecedent basis in the specification (apphcant addressed the amendment regarding 
this claim, but not add the change in the section of "marked version"). 

Claim Rejections - 35 USC §103 

8. Claims 1, 6-9,13 and 30-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Srinivasan et al. (IEEE Transaction on signal processing, vol 46, April 
1998) hereinafter referenced as Srinivsan, in view of Johnston (USPN 5,481,614). 

Regarding claim 1, Srinivasan discloses high-quality audio compression using an 
adaptive wavelet packet decomposition and psychoacoustic model. Srinivasan further 
discloses that an encoder/decoder (Fig. 1) comprises an encoder filter bank structure that 
has an input, an output, and is controlled by a psychoacoustic model, which has the same 
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input data and has a special output for controlling the filter bank structure (page 1086, 
right column, paragraph 2-4). Furthermore, Srinivasan teaches that the psychoacoustic 
model (Fig. 1) starts with the frequency domain representation, from which the noise- 
masking threshold for the critical bands are calculated (page 1087, left column, paragraph 
3), and the magnitude values of the frequency domain representation are converted to a 
critical band representation and convolved with the spreading function (page 1087, left 
column, paragraph 4). Particularly, Srinivasan introduces the concept of subband 
perceptual rate, which is a measure that tries to adapt the subband structure to approach 
the psychoacoustic model as closely as possible (page 1086, right column, paragraph 4). 
This corresponds to the claimed "filtering said signal using an adaptive filter controlled 
by a psychoacoustic model, said adaptive filter producing a filter output signal and 
having a magnitude response that approximates an inverse of the masked threshold." 
But, Srinivasan fails to specifically disclose "quantizing and encoding the filter output 
signal together with side information for filter adaptation control." However, the 
examiner contends that the concept of quantizing and encoding the filter output signal 
with side information was well known, as taught by Johnston. 

In the same field of endeavor, Johnston discloses a method and apparatus for 
coding audio signals based on perceptual model. Johnston further discloses a quantizer 
and rate control processor 206 in coder (Fig. 2) that takes the outputs from the analysis 
bank and the perceptual 

model, and allocates bits, noise, and controls other system parameters so as to meet the 
required bit rate for the given application (column 7, lines 19-31), an entropy encoder 208 
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is used to achieve a further noiseless compression in cooperation with the rate control 

processor zuo (coiumn /, micii ^d-^j)^ miu uic sLaiiucuuiz.^^Li oivj^w hxxwiiaiu,hwxx ^wv^xwxx^xx 
line 41). Johnston also discloses a filter bank 202 (Fig. 2) transforming an input audio 
signal in time/frequency domain (column 5, lines 46-57) and a perceptual model (not 
share input with the filter) processor 204 calculating an estimate of the perceptual 
importance and noise masking properties for providing improved control of the filtering 
operations (column 6, lines 16-34). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan by specifically providing a quantizer and 
encoder for the adaptive filter output signal with side information controlled by 
psychoacoustic model, as taught by Johnston, for the purpose of increase quality for the 
coding system. 

Regarding claim 6, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). Srinivasan discloses audio compression (page 1085, right 
column, paragraph 1), which satisfies the limitation of the claimed "said signal is an 
audio signal." 

Regarding claim 7, as best understood in view of the claim objection (see above) , 
Srinivasan and Johnston disclose everything claimed, as apphed above (see claim 1). 
Srinivasan further suggests that the audio compression technique is adapted from image 
compression area, along with modifications to use the psychoacoustic model (page 1085, 
right column, paragraph 4 to (page 1086, left column, paragraph 1), so that the technique 
is inherently capable of applying image, which corresponds to the claimed "said signal is 
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an image signal and said adaptive filter is controlled in a way that said magnitude 
response approximates an mverse of a visibility threshold." 

Regarding claim 8, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). Srinivasan further shows that the bit stream output from 
decoder is transmitted to the input of decoder (Fig. 1) (page 1091, left column, paragraph 
1), which corresponds to the claimed "the step of transmitting said encoded signal to a 
decoder." 

Regarding claim 9, Srinivasan and Johnston disclose everything claimed, as 
apphed above (see claim 1). But, Srinivasan fails to expressly disclose "the step of 
recording said encoded signal on a storage medium." However, the examiner contends 
that the concept of recording said encoded signal on a storage medium was well known, 
as taught by Johnston. 

Johnston further discloses that the conpressed PAC signal is output to a 
communications channel/storage medium 106 (Fig. 1) (column 5, lines 26-27). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan by specifically providing a process for 
recording said encoded signal on a storage medium, as taught by Johnston, for the 
purpose of increasing reUability for coding system. 

Regarding claim 13, Srinivasan discloses High-quality audio compression using 
an adaptive wavelet packet deconposition and psychoacoustic model. Srinivasan further 
discloses that an encoder/decoder (Fig. 1) comprises an encoder filter bank structure that 
has an input, an output, and is controlled by a psychoacoustic model, which has the same 
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input data and has a special output for controlling the filter bank structure (page 1086, 
right column, paragraph 2-4). Fuithcimore, Snnivasan teaches that the psychoacoustic 
model (Fig. 1) starts with the frequency domain representation, from which the noise- 
mars king threshold for the critical bands are calculated (page 1087, left column, 
paragraph 3), and the magnitude values of the frequency domain representation are 
converted to a critical band representation and convolved with the spreading ftinction 
(page 1087, left column, paragraph 4). Particularly, Srinivasan introduces the concept of 
subband perceptual rate, which is a measure that tries to adapt the subband structure to 
approach the psychoacoustic model as closely as possible (page 1086, right column, 
paragraph 4), and employs the filter bank for implementing the spline-based biorthogonal 
wavelet transform for the coding process (page 1091, left column, paragraph 2). This 
corresponds to the claimed "filtering said signal using an adaptive filter controlled by a 
psychoacoustic model, said adaptive filter producing a filter output signal and having a 
magnitude response that approximates an inverse of the masked threshold; and 
transforming the filter output signal using a plurality of subbands suitable for redundancy 
reduction." But, Srinivasan fails to specifically disclose "quantizing and encoding the 
subband signals together with side mformation for filter adaptation control." However, 
the examiner contends that the concept of quantizing and encoding the filter output signal 
with side information was well known, as taught by Johnston. 

In the same field of endeavor, Johnston discloses a method and apparatus for 
coding audio signals based on perceptual model. Johnston ftirther discloses a quantizer 
and rate control processor 206 in coder (Fig. 2) that takes the outputs from the analysis 
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bank and the perceptual model, and allocates bits, noise, and controls other system 
parameters so as to meet the requii ed bit rate for the given application (column 7, lines 
19-31), an entropy encoder 208 is used to achieve a further noiseless compression in 
cooperation with the rate control processor 206 (column 7, hnes 43-45), and the 
standardized side information (column 22, line 41). Johnston also discloses a filter bank 
202 (Fig. 2) transforming an input audio signal in time/frequency domain (column 5, 
lines 46-57) and a perceptual model (not share input with the filter) processor 204 
calculating an estimate of the perceptual importance and noise masking properties for 
providing improved control of the filtering operations (column 6, lines 16-34). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan by specifically providing a quantizer and 
encoder for the adaptive filter output signal with side information controlled by 
psychoacoustic model, as taught by Johnston, for the purpose of increase quality for the 
coding system. 

Regarding claim 30, it discloses an apparatus, which corresponds to the method 
of claim 1 . The apparatus is obvious in that it simply provides structure for the 
functionality found in claim 1. 

Regarding claim 31, it discloses an apparatus, which corresponds to the method 
of claim 13. The apparatus is obvious in that it simply provides structure for the 
functionality found in claim 13. 
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9. Claims 2, 5 10-12, 14 and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Srinivasan in view of Johnston fuither in view admitted pnor art 
hereinafter referenced as admission. 

Regarding claim 2, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). Srinivasan further discloses a bit allocation mechanism 
(page 1090, left column, paragraph 1 to (page 1091, right column, paragraph 1), but he 
fails to specifically disclose that the "quantizing and encoding step uses a transform or 
analysis filter bank suitable for redundancy reduction." However, the examiner contends 
that the concept of using a filterbank for quantizing and encoding was well known, as 
taught by admission. 

Admission cites that "the quantizer/coder stage 320 can include a fiherbank such 
as the analysis filterbank 110 shown in Fig. 1" (page 6, line s 16-15), in which the 

-.-f-,- 1 1 A :^ i^t^^^iT-p nc T rtriot* ow- f-Tictiyf^ 1 linpc ^-4 nnH Hrpwincy fiP IV 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing 
analysis filterbank in quantizing and encoding step, as taught by admission, for the 
purpose of increasing the quality of the coding system. 

Regarding claim 5, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). But, Srinivasan and Johnston fail to specifically disclose 
that "a filter order and the intervals of filter adaptation of said adaptive filter are selected 
suitable for irrelevancy reduction." However, the examiner contends that the concept of 
using a filterbank quantizing and encoding was well known, as taught by admission. 
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Admission further suggests that a well-know technique (frequency-warping) very 
emcieni in approxinmLiuii aut^uiin^y lui a given ihlci uiuci vp**5^ ^? imva y^-^^j. 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing the 
well-know technique (frequency-warping) with a given filter order for achieving 
sufficient approximation accuracy, as taught by admission, for the purpose of increasing 
the quality for coding system. 

Regarding claim 10, Srinivasan and Johnston disclose everything claimed, as 
appUed above (see claim 1). But, Srinivasan and Johnston fail to specifically disclose 
"said encoding further comprises the step of employing an adaptive Huffman coding 
technique." However, the examiner contends that the concept of using an adaptive 
Huffman coding technique was well known, as taught by admission. 

Admission further discloses that adaptive Huffman coding is well-know coding 
technique (page 6, line 9). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing the 
adaptive Huffman coding technique in the encoding process, as taught by admission, for 
the purpose of increasing coding efficiency. 

Regarding claim 11, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). But, Srinivasan and Johnston fail to specifically disclose 
"said filtering step is based on a frequency warping technique using a non-linear 
frequency scale." However, the examiner contends that the concept of providing a 
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frequency warping technique using a non-linear frequency scale was well known, as 
taught by admission. 

Admission further discloses that the frequency warping technique has described 
by Strube (page 9, line 8), and also suggests that the frequency scale reflecting the non- 
linearity of the critical band scale is well known (page 9, lines 16-21). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing the 
frequency warping technique using a non-linear frequency scale, as taught by admission, 
for the purpose of increasing coding efficiency. 

Regarding claim 12, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1). But, Srinivasan and Johnston fail to specifically disclose 
that "coding stage for filter coefficients comprises a conversion from linear-predictive 
coefficient filter coefficients to lattice coefficients or to Line Spectrum Pairs." However, 
the examiner contends that the concept of providing LPC filter coefficients to lattice or to 
Line Spectrum Pairs for encoding process was well known, as taught by admission. 

Admission further discloses that the techniques for speech coding, such as linear- 
predictive coefficient (LPC) and line spectral pairs (LSP) are well known (page 4, lines 
20-25, and page 7, lines 16-30). 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically applying the 
well known techniques of LPC filter coefficients and line spectrum pairs for converting, 
as taught by admission, for the purpose of increasing compatibility for the coding system 
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Regarding claim 14, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 13). This rejection is, in addition, based on the same reason of 
the rejection for the limitation described in claim 2 because it is obvious in that claim 14 
has the same functionality as claim 2. 

Regarding claim 17, Srinivasan and Johnston disclose everything claimed, as 
appued above (see claim 13). This rejection is, in addition, based on the same reason of 
the rejection for the limitation described in claim 5 because it is obvious in that claim 17 
has the same functionality as claim 5. 

Regarding claim 18, Srinivasan and Johnston disclose everything claimed, as 
apphed above (see claim 13). This rejection is, in addition, based on the same reason of 
the rejection for the limitation described in claim 1 1 because it is obvious in that claim 18 
has the same functionality as claim 1 1 . 

Regarding claim 19, Srinivasan and Johnston disclose everything claim.ed, as 
apphed above (see claim 13). This rejection is, in addition, based on the same reason of 
the rejection for the limitation described in claim 12 because it is obvious in that claim 19 
has the same functionality as claim 12. 

10. Claims 3-4, 15-16, 20-29 and 32-33 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Srinivasan in view of Johnston and further in view of well known prior 
art (MPEP 2144.03). 

Regarding claim 3, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 1), But Srinivasan and Johnston fail to specifically disclose that 
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the "quantizing and encoding steps employ fixed quantizer step sizes " However, the 
examiner takes official notice of the fact that it was well known in the art to provide 
quantizing and encoding steps with fixed quantizer step sizes. 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing 
quantizing and encoding steps with fixed quantizer step sizes, for the purpose of further 
reducing transition rate for a coding system. 

Regarding claim 4, Srinivasan and Johnston disclose everything claimed, as 
appUed above (see claim 1). But Srinivasan and Johnston fail to specifically disclose that 
the "quantizing and encoding step reduces the mean square error in said signal." 
However, the examiner takes official notice of the fact that it was well known in the art to 
reduce the mean square error (MSB) in said signal in quantizing and encoding step. 

Therefore, it would have been obvious to one of ordinary skill in the art at time 
the invention was made to modify Srinivasan and Johnston by specifically providing 
quantizing and encoding steps for reducing the mean square error (MSB) in said signal, 
for the purpose of further increasing quality for a coding system. 

Regarding claim 15, Srinivasan and Johnston disclose everything claimed, as 
appHed above (see claim 13). This rejection is, in addition, based on the same reason of 
the rejection for the limitation described in claim 3 because it is obvious in that claim 15 
has the same functionality as claim 3. 

Regarding claim 16, Srinivasan and Johnston disclose everything claimed, as 
applied above (see claim 13). This rejection is, in addition, based on the same reason of 
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the rejection for the Umitation described in claim 4 because it is obvious in that claim 16 
has the same functionahty as claim 4. 

Regarding claims 20-24, they disclose a method for decoding, which corresponds 
to an inverse method of claims 1, 2, 3, 5 and 12, respectively. The inverse method is 
obvious in that it simply provides functionally reversed process for the method found in 
claims 1, 2, 3, 5 and 12, respectively. 

Regarding claims 25-29, they disclose a method for decoding, which corresponds 
to a inverse method of claims 13,14, 15, 17 and 19, respectively. The inversed method is 
obvious in that it simply provides functionally reversed process for the method found in 
claims 13,14, 15, 17 and 19, respectively. 

Regarding claim 32, it discloses an apparatus, which corresponds to the method 
of claim 20. The apparatus is obvious in that it simply provides structure for the 
functionality found in claim. 20. 

Regarding claim 33, it discloses an apparatus, which corresponds to the method 
of claim 25. The apparatus is obvious in that it simply provides structure for the 
functionality found in claim 25. 

Conclusion 

1 1 , TfflS ACTION IS MADE FINAL. AppUcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

3 -rj-t-^ T'lTTlT?!:? X^^/^XTT'XJ o+o+n+z^t-^y t^«>fir\<^ fVif»n +Vi<a c\\r\rif>nf^A ctc»fiifnr\r npnoH 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

12. Any response to this office action should be mailed to: 

Commissioner of Patents and Trademarks, P.O. Box 1450, Alexandria, VA22313-1450 
or faxed to: 

(703)-872-9314 
Hand-delivered responses should be brought to: 

Crystal Park II, 2121 Crystal Drive, Arlington. VA. Sixth Floor (Receptionist). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Qi Han whose telephone numbers is (703) 305-5631. The 
examiner can normally be reached on Monday through Thursday from 8:00 a,m. to 5:30 p.m. and 
Friday from 8:00 a.m. to 12:00 a.m. 

If attempts to reach the examiner by telephone are unsuccessful the examiner's 
supervisor, Richemond Dorvil, can be reached on (703) 305-6954. 

Any inquiry of a general nature of relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office whose telephone 
number is (703) 306-0377. 

QH/qh 

September 18, 2003 




I Dorvil 
Primary Examiner 



